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(57) A method of milking an animal by means of a
milking device (1) provided with at least one teat cup (2)
having a pulsation space and a teat space. The teat
space is connected to a vacuum source via (10) a milk
tube (5a,5b), the teat space and the milk tube forming
a milking space, which method comprises successively
a connection step, a milk-drawing step and a disconnec-
tion step. During the milk-drawing step a pulsating pul-
sation vacuum is present in the pulsation space and a
milking vacuum is present in the teat space. In the dis-
connection step the milking vacuum is lowered after
which the teat cup is drawn away from the animal by the
device, the vacuum level being measured in a part of
the milking space. The teat cup is drawn away after the
vacuum level has come below a threshold value.

A milking device (1) provided with a robot (14) for

Method for milking an animal and device for this purpose

automatically connecting at least one teat cup (2) to a
teat of an animal, which teat cup (2) comprises a teat
space for containing a teat and a pulsation space for
applying a milking motion by means of a pulsating pul-
sation vacuum. The teat space is connected via a milk
tube (5a,5b) to a vacuum source (10) for generating a
milking vacuum. The teat space and the milk tube form
the milking space, with a drawing-away device (3) for
drawing the teat cup (2) away from the animal, with a
vacuum-lowering device for lowering the milking vacu-
um in the teat space, with a computer (11) for activating
the drawing-away device (3) after the milking vacuum
has been lowered, the milking space comprising a sen-
sor (16) for measuring the milking vacuum and emitting
to the computer (11) a milking vacuum signal. The draw-
ing-away device (3) is capable of being activated when
the vacuum level comes below a threshold value.
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Description

[0001] The invention relates to a method of milking an
animal according to the preamble of claim 1.

[0002] Such a method is known. Such a method of
milking has the disadvantage of being unpleasant to
some animals. When the milk-drawing phase has been
completed, the milking vacuum is lowered in the discon-
nection-preparing step by air flowing into the teat cup.
Even before the milking vacuum has completely been
removed, a drawing force is exerted on the teat cup. The
vacuum that is still present in the teat cup also exerts a
drawing force on the teat of the animal via the teat cup.
In some cases the drawing force on the teat may be very
high, which is experienced as unpleasant by the animal.
[0003] The invention aims at providing an animal-
friendly method of milking animals. This is achieved by
the above-mentioned method which is characterized in
that the disconnection step follows as soon as the vac-
uum level in the milking space has come below a thresh-
old value in the disconnection-preparing step. By the
vacuum level coming below the threshold value is meant
that the absolute (air)pressure in the teat cup rises to
above the mentioned threshold value.

[0004] The vacuum level is preferably measured in a
part of the milking space. On the basis of the measured
value it is then possible to determine whether the vacu-
um level has come below the threshold value. Such a
method can easily be executed in an electronic manner
with the aid of a vacuum sensor. This has the advantage
that the threshold value is simply adaptable.

[0005] In a further favourable embodiment of the
method, the threshold value depends on the vacuum
level at the beginning of the disconnection-preparing
step. In this manner, after a fixed vacuum lowering, the
disconnection step can start.

[0006] In again a further favourable embodiment of
the method, the disconnection step follows after the vac-
uum level has come below the threshold value longer
than a predetermined period of time. Said period of time
is preferably adjustable per animal and/or per teat, so
that the lowering speed of the vacuum level can be taken
into account. With a thin teat said speed will be higher,
because in this case more exterior air will be able to leak
into the teat space. Such a teat requires a shorter time
in order to prevent the teat cup from falling from the teat
by its own weight.

[0007] The threshold value is preferably adjustable
per animal or per group of animals. This makes it pos-
sible to set the threshold value at a lower vacuum level
for sensitive animals, so that the teat cup is drawn from
the teat with less force.

[0008] According to another embodiment of the meth-
od, the lowering speed is adjustable per animal. This
makes it possible to lower the vacuum more gradually
for sensitive animals.

[0009] According to an embodiment, the milking vac-
uum is lowered by admitting inlet air into a part of the

10

15

20

25

30

35

40

45

50

55

milking space. This has the advantage that the vacuum
can be lowered in a controlled manner.

[0010] By admitting inlet air via a separate air line the
amount and the sort of air to be admitted can be con-
trolled properly. This also provides the freedom of se-
lecting the optimum air inlet place in the milking space.
[0011] In a favourable embodiment, the inlet air is
conditioned prior to being admitted. This prevents inter
alia contamination of the milking space by dirt present
in the inlet air. Conditioned air may also feel more pleas-
ant to the animal.

[0012] According to an embodiment, the part of the
milking space is the teat space. Because of the fact that
only the vacuum in the immediate vicinity of the teat is
relevant to the drawing force exerted by the teat cup, it
is advantageous to measure the vacuum level in the teat
space.

[0013] Because of the fact that in the milk tube there
are more possibilities of disposing a sensor, according
to again another embodiment the part of the milking
space is the milk tube.

[0014] According to a further embodiment of the
method, the milking vacuum is lowered by shutting off
the milk tube from the vacuum source.

[0015] In a particular embodiment, the drawing away
takes place while exerting an increasing drawing force
in order not to frighten the animal.

The invention further relates to a milking device as
claimed in claim 18. Favourable embodiments are men-
tioned in the relevant sub-claims.

[0016] Figure 1 shows a milking device 1 provided
with a robot 14 for automatically connecting at least one
teat cup 2 to a teat of an animal, which teat cup 2 com-
prises a teat space for containing a teat and a pulsation
space for applying a milking motion by means of a pul-
sating pulsation vacuum, the teat space being connect-
ed via a milk tube 5a, 5b to a vacuum source 10 for gen-
erating a milking vacuum, the teat space and the milk
tube 5a, 5b forming the milking space, with a drawing-
away device 3 for drawing away the teat cup 2 from the
animal, with a vacuum-lowering device for lowering the
milking vacuum in the teat space, with a computer 11
for activating the drawing-away device 3 after the milk-
ing vacuum has been lowered, the milking space com-
prising a vacuum sensor 16 for measuring the vacuum
level and emitting to the computer 11 a vacuum signal
thatis representative of the vacuum level, characterized
in that the drawing-away device 3 is capable of being
activated by the computer 11 when the vacuum level in
the milking space comes below a threshold value.
[0017] The milking device 1 comprises an animal area
to which the animal to be milked (here depicted as a
cow) has access by means of a non-shown entrance
door. There is provided a robot 14 for automatically con-
necting teat cups 2 to the teats of the animal. To this
end, a teat position meter 9 for determining the position
of a teat is fitted to the robot 14. Said meter is depicted
as a scanning laser, but may comprise any type of po-
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sition meter. In order to be able to follow movements of
the cow in longitudinal direction, the robot 14 is sus-
pended from a rail 17. The animal identification device
13 comprises a transponder 12 fitted to the cow and a
transmitter/receiver that is fixedly attached to the milk-
ing device 1. The transponder 12 is designed to transmit
a unique signal by means of which an individual cow can
be recognized. Two of the four teat cups 2 are depicted,
said two teat cups being connected to two of the four
teats of the cow. The teats are located in the teat spaces
of the relevant teat cups 2. Each teat space is connected
to the milk glass 7 via a milk tube 5a, 5b. Transport of
milk from the teat cup 2 to the milk glass 7 takes place
owing to the fact that there is a milking vacuum in said
milk glass 7. Said milk glass 7 serves for temporary stor-
age of milk and for separating the air/milk mixture. The
vacuum is generated by a vacuum pump fitted to the
vacuum source 10. There is provided a milk pump 18
for conveying by pumping the drawn milk for further milk
processing. For the purpose of supplying feed in the
milking device 1 there is further disposed a manger 8.
The components of the milking device 1 are controlled
by the computer 11.

[0018] To each teat cup 2 there is attached a teat me-
ter 15 for determining the length of the teat. Said teat
meter is designed as a series of contactless proximity
sensors. The teat position meter 9 scans the teats in the
connection step. The scan data may be used by the
computer 11 for determining a teat parameter, such as
the length or the diameter of the teat. Besides, in the
teat space of each teat cup 2 there is disposed a vacuum
sensor 16 for detecting the vacuum level in the teat
space. The vacuum sensor 16 is disposed in such a way
that it cannot come into contact with a teat.

[0019] Air can be admitted into the teat space under
light overpressure via a non-shown air line. In this case
the air line is connected to a non-depicted conditioning
device in the form of a filter for conditioning the inlet air.
The amount of air to be admitted is controllable by the
computer 11 by means of a valve.

[0020] The milking device 1 comprises a non-depict-
ed counter for registrating the time elapsed since the
vacuum level has come below the threshold value, the
drawing-away device 3 being capable of being activated
by the counter.

[0021] The operation of the milking device 1 is as fol-
lows. A cow reports at the milking device 1 and is iden-
tified. The animal recognition signal is passed to the
computer 11 and the latter decides on the basis of
known criteria whether the cow should be milked. The
entrance door is opened and the connection step is per-
formed. In a known manner said step comprises suc-
cessively cleaning of the teats, determination of the teat
positions, and connection of the teat cups 2 by the robot
14 on the basis of the teat positions. Then the milk-draw-
ing step, the milking proper, is performed. To this end,
a pulsating vacuum is applied to the pulsation space,
which pulsating vacuum exerts a squeezing motion on
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the teat. The amount of air that is required for each pul-
sation motion is an indication of the shape of the teat.
By means of a volume meter that is present in the pulse
line said air is measured and the measurement result is
passed to the computer 11. In case of a thin teat there
is required relatively much pulsation air for this purpose.
By means of a vacuum sensor 16 in the teat space the
milking vacuum is also measured. Said milking vacuum
is compared with the measured vacuum of the vacuum
source 10. A great difference is an indication of much
leaking air along the teat.

[0022] In general there may be distinguished different
phases in drawing milk from an animal. There is a start-
up phase with increasing milk flow, a main milking phase
in which the milk flow is more or less constant, and a
final phase with decreasing milk flow when the udder is
almost empty. On the basis of the data from the (non-
shown) milk flow meter the computer 11 can determine
in which phase the milk-drawing is. If this is the main
milking phase, the measured pulsation amount and the
measured milking vacuum are considered as relevant.
[0023] The obtained measurement data are stored in
the memory of the computer 11 and are used for future
milkings.

[0024] When the milk flow has fallen below a particu-
lar value, the disconnection-preparing step begins. The
milking vacuum is stopped by shutting the valve 6 in the
milk tube 5a.

[0025] The vacuum sensor 16 measures the vacuum
in the teat space. When the vacuum has fallen below a
threshold value, the disconnection step begins. The
threshold value may be manually inputted beforehand
into the memory of the computer 11 for a particular an-
imal or group of animals, for example animals of a par-
ticular age. The threshold value may also be set by the
computer 11 itself on the basis of other data from the
memory. For example, when a (beginning) mastitis in-
fection has been diagnosed in an udder quarter, the
computer 11 decides to set the threshold value at a low-
er vacuum level (higher pressure). In that case also the
speed at which the vacuum is lowered is set at a lower
level by the computer 11 with the aid of the vacuum-
lowering device. The valve in the inlet line constitutes
part of said vacuum-lowering device. By not entirely
opening said valve and by closing the valve 6 in the milk
tube 5a only slowly, it is achieved that the milking vac-
uum is lowered only very slowly. Lowering the vacuum
more slowly also takes place if the animal to be milked
is very sensitive.

[0026] At the moment when the milking vacuum
comes below the threshold value, the counter is activat-
ed. When a fixed time, for example 2 s, has elapsed, the
counter activates the drawing-away device 3 to discon-
nect the teat cups 2 and the disconnection step begins
to disconnect the teat cups 2 from the teats. In the figure
shown, this takes place actively by pulling the teat cups
2 towards the robot arm by means of the cords 4. For
this purpose, each cord 4 is attached to a separately
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operable (non-shown) drawing-back cylinder. Because
of the fact that each udder quarter will be empty at a
different point of time, each teat cup 2 can be discon-
nected independently of another. The force and speed
at which a teat cup 2 is drawn away may be set differ-
ently per teat cup 2.

[0027] In a non-shown embodiment, the disconnec-
tion step is carried out by the cow herself. In this case
the (non-shown) exit door of the milking device 1 is
opened by the computer 11 after the waiting time has
elapsed, so that the cow can leave the milking device 1.
When leaving the milking device 1 the cow loosens her-
self the teat cups 2 that are still connected to her teats.
This may take place, if desired, in combination with the
active withdrawal of the teat cups 2 by the robot 14. If
the cow leaves the milking device 1 insufficiently quickly,
a (non-shown) driving-out device may still be activated,
if desired.

Claims

1. A method of milking an animal by means of a milking
device (1) provided with at least one teat cup (2)
having a pulsation space and a teat space, which
teat space is connected to a vacuum source (10)
via a milk tube (5a, 5b), the teat space and the milk
tube (5a, 5b) forming a milking space, which meth-
od comprises successively a connection step, a
milk-drawing step, a disconnection-preparing step
and a disconnection step, a pulsating pulsation vac-
uum being present in the pulsation space and a
milking vacuum being present in the teat space dur-
ing the milk-drawing step, the milking vacuum being
lowered in the disconnection-preparing step, char-
acterized in that the disconnection step follows as
soon as the vacuum level in the milking space has
come below a threshold value in the disconnection-
preparing step.

2. A method as claimed in claim 1, characterized in
that the vacuum level is measured in a part of the
milking space.

3. A method as claimed in claim 1 or 2, characterized
in that the threshold value depends on the vacuum
level at the beginning of the disconnection-prepar-
ing step.

4. A method as claimed in any one of the preceding
claims, characterized in that the disconnection
step follows after the vacuum level has come below
the threshold value longer than a predetermined
time.

5. A method as claimed in any one of the preceding
claims, characterized in that the disconnection
step comprises the drawing-away of the at least one
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10.

1.

12.

13.

14.

15.

16.

17.

18.

teat cup (2).

A method as claimed in any one of the preceding
claims, characterized in that the disconnection
step is performed with the aid of a robot (14).

A method as claimed in any one of the preceding
claims, characterized in that in the disconnection
step the animal is enabled to carry out at least par-
tially itself the disconnection step by making itself a
movement.

A method as claimed in any one of the preceding
claims, characterized in that the threshold value
is adjustable per animal or per group of animals.

A method as claimed in claim 8, characterized in
that the identity of the animal is determined auto-
matically.

A method as claimed in claim 8 or 9, characterized
in that the speed at which the vacuum level is low-
ered is adjustable per animal or per group of ani-
mals.

A method as claimed in any one of the preceding
claims, characterized in that the vacuum level is
lowered by admitting inlet air into a part of the milk-
ing space.

A method as claimed in claim 11, characterized in
that the inlet air is admitted via a separate air line.

A method as claimed in claim 12, characterized in
that the inlet air is conditioned prior to being admit-
ted.

A method as claimed in any one of the preceding
claims, characterized in that the part of the milking
space is the teat space.

A method as claimed in any one of the preceding
claims, characterized in that the part of the milking
space is the milk tube (5a, 5b).

A method as claimed in any one of the preceding
claims, characterized in that the vacuum level is
lowered by shutting off the milk tube (5a, 5b) and/
or the teat space from the vacuum source (10).

A method as claimed in any one of the preceding
claims, characterized in that the drawing away
takes place while exerting an increasing drawing
force.

A milking device (1) provided with a robot (14) for
automatically connecting at least one teat cup (2)
to a teat of an animal, which teat cup (2) comprises
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a teat space for containing a teat and a pulsation
space for applying a milking motion by means of a
pulsating pulsation vacuum, the teat space being
connected via a milk tube (5a, 5b) to a vacuum
source (10) for generating a milking vacuum, the
teat space and the milk tube (5a, 5b) forming the
milking space, with a drawing-away device (3) for
drawing away the teat cup (2) from the animal, with
a vacuum-lowering device for lowering the milking
vacuum in the teat space, with a computer (11) for
activating the drawing-away device (3) after the
milking vacuum has been lowered, the milking
space comprising a vacuum sensor (16) for meas-
uring the vacuum level and emitting to the computer
(11) a vacuum signal that is representative of the
vacuum level, characterized in that the drawing-
away device (3) is capable of being activated by the
computer (11) when the vacuum level in the milking
space comes below a threshold value.

A milking device as claimed in claim 18, character-
ized in that the milking device (1) comprises a
counter for registrating the time elapsed since the
vacuum level has come below the threshold value,
and in that the drawing-away device (3) is capable
of being activated by the counter.

A milking device as claimed in claim 18 or 19, char-
acterized in that the milking device (1) comprises
an automatic animal recognition device (13) for
emitting an animal recognition signal, and in that
the threshold value is adjustable on the basis of the
animal recognition signal.

A milking device as claimed in any one of claims 18
to 20, characterized in that the vacuum-lowering
device (3) is suitable for controlling the speed at
which the milking vacuum is lowered, and in that
the speed is capable of being controlled by the an-
imal recognition signal.

A milking device as claimed in any one of claims 18
to 20, characterized in that there are provided
means for admitting inlet air into a part of the milking
space.

A milking device as claimed in claim 22, character-
ized in that the milking device comprises a sepa-
rate air line that debouches into the milking space.

A milking device as claimed in claim 23, character-
ized in that the air line is connectable to a condi-
tioning device for conditioning the inlet air.

A milking device as claimed in any one of claims 22
to 24, characterized in that the part of the milking
space is the teat space.
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26.

27.

28.

A milking device as claimed in any one of claims 22
to 25, characterized in that the part of the milking
space is the milk tube (5a, 5b).

A milking device as claimed in any one of claims 22
to 26, characterized in that the milking space com-
prises a valve (6) for shutting off the connection with
the vacuum source (10).

A milking device as claimed in any one of claims 18
to 27, characterized in that the drawing-away de-
vice (3) comprises means for drawing away the teat
cup while exerting an increasing drawing force.
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